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三、基础玻璃的 Tg为 439.61 ℃；在基础玻璃配方中加入 CeO2， Tg呈现先
降低后升高的趋势，最低点出现 CeO2含量为 0.5 wt. % ，其 Tg为 432.35 ℃；玻
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Traditionally, lead glass ceramics have been used widely in electron device field 
as sealing materials. However, as lead glasses are toxics, many countries has 
implemented relevant measures that banning using lead sealing glass ceramics in life 
electron equipment field, so that the lead-free sealing glass ceramics will play an 
important role in the near.  
Having sufficiently investigated the development and application demanding of 
glass ceramics, glass-to-metal sealing and low-melting glasses, this investigation 
design the formula of CeO2 doping ZnO－Bi2O3－B2O3 glasses. The glasses were 
prepared by a melt–quenching route, and them ball-milled as powders. After manual 
granulation and tablet pressing, this work employed heat treatment to prepare the 
glass ceramics. Effects of CeO2 on the preparation, crystallizing, expansion 
coefficient, resistance, sintering ability and flowability of the basic glasses were 
studied by employing FT-IR, XRD, Raman, DSC, DIL, and resistance measuring 
device.  
FT-IR and Raman analysis suggest the conversion of the [BO3] into [BO4] units 
with the increasing of CeO2 content, and also show that adding CeO2 into the basic 
glasses will increase the number of [BiO3] and [BiO6].  
The analysis indicates that Tg of the basic glass is 439.61 ℃ and Tg decreased 
when adding a small amount of CeO2. Whereas with increasing CeO2 content Tg 
increase, and their minimums is 432.35 ℃ in the adding amount of 0.5 wt.%. And 
adding CeO2 into the basic glasses will inhibit crystallization of glass and inprove the 
fluidity. 
Adding CeO2 will reduce ρ of sealing glass-ceramics, but only slightly, within 
the addition amount of this paper, its value is still within the field of electrical and 
electronic insulation material standards. The alkali restance of sealing glass-ceramics 
will be greatly improved by adding CeO2.  
DIL show that α of basic glass is 9.87×10-6/ ℃ when it was be heat treatment in 
420℃, and α decreased with adding a small amount of CeO2. Whereas with 
increasing CeO2 content, α increase, their minimums in the adding amount of 0.5 
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1.1.1.2  玻璃结构 
玻璃结构是指玻璃中质点在空间的几何配置、有序程度及彼此间的结合状
态。门捷列夫最早提出玻璃结构理论，他认为玻璃是无定性物质，无固定化学
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